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(3) Graft copolymers for use as the main components of coating compositions. 



(§) Graft copolymers contain vinyl polymer as a trunk polymer constituents, and both organopolysi- 
loxane and polyiactone as branch polymer constitueted. Coating compositions containing said graft 
copolymers as a major component can form coats having not only excellent heat resistance and 
hardness, but also having flexibility, weather resistance, water repeliency, stain resistance, mold 
releasability and lubricity. 
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This invention relates to graft copolymers containing both organopolysiloxane and polyiactone as branch 
components, a method for the production thereof, and coating compositions containing the graft copolymers 
as a main component 

OrganopolysDoxane has previously been used as an additive or modifier to impart various useful properties 
5 to paint and varnish. Moreover, there has been extensive interest in the proportion of silicone type graft 
copolymers ultilizing the recent advancement in macromonomer techniques. These copolymers have excited 
much interest as coating materials having excellent weather resistance, water repellency, stain resistance, 
mold releasability, lubricity, and so on [as disclosed in Japanese Kokai Nos. 154766/58, 20360/59, 126478/59, 
151272/61 and 156172/62 (The term "Japanese Kokai" means an unexamined published Japanese Patent 
10 application)]. 

However, all of those graft copolymers are prepared from an organopolysiloxane containing radical 
polymerizable group and radical polymerizable monomer(s). More specifically, their major component is a graft 
copolymer which contains organopolysiloxane as the branch component and an acrylic polymer as the trunk 
component 

15 Consequently, when the trunk polymer has a high glass transition point, the coat obtained is on the one 

hand hard and excellent in thermal resistance, but on the other hand fragile and devoid of flexibility. When the 
trunk copolymer is chosen so as to have a low glass transition point with the intention of heightening the flexibi- 
lity, the coat formed becomes tacky and soft In other words, conventional silicone type graft copolymers have 
the defect that they cannot provide a satisfactory coat 

20 It has now been found that a coating composition whose major component is a graft copolymer containing 

both organopolysiloxane and polyiactone as branch components has not only excellent weather resistance, 
water repellency, stain resistance, mold releasability and lubricity but also has flexibility and impact resistance! 
so it is well suited for such applications as a weather resisting coating material for use in construction, a coating 
material for preventing the adherence of wafer and snow, a coating material for protection against fly-posting 

25 paper and graffiti, a coating material for protection from sea water stains, a water-proof coating material for con- 
crete, a coating agent for backing ink ribbon used in heat-sensitive transfer recording or a coating agent for 
backing magnetic tapes. 

An aim of this invention is to provide a novel resin which can form a coat having not only thermal resistance 
but also hardness and flexibility. 
30 According to the present invention there is provided a graft copolymer which contains a vinyl polymer as 

its trunk polymer components, and both organopolysiloxane and polyiactone as its branch polymer compo- 
nents. 

When the graft copolymer of this invention is formulated into a coating composition having the graft 
copolymer as its major component, the coat formed therefrom has excellent characteristics which have so far 
35 not been attained. 

The graft copolymer of this invention preferably comprises the following constituent units (a) and (b): 
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wherein R 1 represents a hydrogen atom or a methyl group; R 2 represents a divalent hydrocarbon residue con- 
taing 1 to 11 carbon atoms, whose carbon chain may be interrupted by an oxygen atom; m represents 0, 1 or 
2; and n represents the average degree of polymerization, and is from 0 to 200; and 
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wherein R 3 represents a hydrogen atom or a methyl group; R 4 represents a divalent hydrocarbon residue con- 
taining 2 to 4 carbon atoms; e represents the average degree of polymerization, and is from 3 to 20. 

The graft copolymer of this invention can advantageously be produced using two methods described below: 
Synthesis Method (1). 

This method consists of co polymerization of a radical polymerizable group-containing dimethyipolvsiloxane 
compound, a radical polymerizable group-containing polycaprotactone compound and radical polymerizable 
group-containing monomers). Wherein, the compounds represented by the following general formula (A) are 
preferred as the radical polymerizable group-containing dimethyipolvsiloxane compound. 
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Wherein R 1 , R 2 , m and n have the same meanings as in the foregoing constituent unit (a). 
20 The compounds represented by the above-illustrated general formula (A) can be prepared from (meth- 

)acrylate-substituted chlorosilane compounds represented by the following general formula (B) and terminal 
hydroxy! group-substituted dimethyl polysiloxanes represented by the following general formula (C) by subject- 
ing them to dehydrochlorination in a conventional manner 
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Wherein R 1 , R 2 , m and n have the same meanings as in the foregoing general formula (A). 
40 Specific examples of the compounds of the foregoing formula (A) are illustrated below. 
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On the other hand, compounds represented by the following general formula (D) are preferred as the radical 
polymerizable group-containing polycaprolactone compound: 
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wherein R 3 , R 4 and 1 have the same meanings as in the foregoing constitutional unit (B). 

The compounds represented by the above-illustrated general formula (D) can be obtained, e.g. by sub- 
jecting e-caprolactone having the following structural formula (E) 



Or 



(E) 



to ring-opening polymerization using hydroxyl group-containing radical polymerizable monomers represented 
by the following general formula (F) as a polymerization initiator 

15 Rs 

CH 2 =C -C -0 -R4-OH (?) 
0 



wherein R 3 and R 4 have the same meanings as in the foregoing general formula (D). 

Specific examples of the compounds represented by the foregoing general formula (D) are illustrated 
below. 
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The copolymers of this invention are obtained using a radical polymerizabie monomer in addition to the 
above-described compounds (A) and (D), and subjecting them to copolymerizatton reaction. 

Suitable examples of radical polymerizabie monomers which can be copolymerized with the above-des- 
cribed compounds (A) and (D) include (metha)acryiic acid, various derivatives of (meth-)acry!ic acid, including 
alkyl esters such as methyl(meth-)acryiate, butyl(metha) acrylate and 2 ethylhexyl(meth-)acry1ate, hydroxyaikyl 
esters such as hydroxyethyl(meth-)acryIate, hydroxypropyl(metha)acry)ate and hydroxybutyl(metha)acrylate, 
acid amides such as acrylamide, etc., perfluoroesters such as perfluorodecylethyl(meth-)acrylate, perfluorooc- 
tylethyt(metl>)acrylate, perfIuorohexylethyl(meth- )acrylate and perfluorobutylethyl(meth-) acryiate; styrene or 
styrene derivatives; fumaric acid, maleic acid and derivatives thereof; radical polymerizabie sflicon compounds 
such as vinyltrimethoxysilane and y-methacryloxypropyltrimethoxysilane; acrylonitrile; vinylpyrrolidone; vinyl 
acetate; and vinyl alkyi ethers. 

These radical poiymerizable monomers can be used alone, or as a combination of two or more thereof. 

The copolymerization can be effected in the presence of an ordinary radical polymerization initiator, e.g., 
peroxides such as benzoyl peroxide and dicumyl peroxide, and azocompounds such as azobisisobutyronitrile! 
Any of a solution polymerization method, an emulsion polymerization method, a suspension polymerization 
method and a block polymerization method may be utilized. 

Among these polymerization methods, a solution polymerization method Is favored in particular, because 
it facilitates the adjustment of the molecular wejght of the copolymer to be obtained to the optimal range. Suit- 
able solvents for the solution polymerization include aromatic hydrocarbons such as benzene, toluene and 
xylene; ketones such as methyl ethyl ketone and methyl isobutyl ketone and esters such as ethyl acetate and 
isobutyl acetate. Such solvents may be used alone, or as a mixture of two or more thereof. 

In addition, the copolymerization reaction is preferably carried out at a temperature of from 50°C to 180°C, 
particularly from 60°C to 120°C. At these temperatures, the reaction can be completed in 5 to 10 hours Synth- 
esis Method (2): 

The second synthesis method consists in grafting a polymer obtained by subjecting a lactone.e.g. s-cap- 
rolactone, to ring-opening polymerization onto a copolymer obtained by copolymerizing a radical poiymerizable 
group-containing dimethylpolysiloxane compound, a hydroxy! group-containing radical poiymerizable mono- 
mer and radical polymerizabie monomers) of the kind which can undergo copolymerization with the former two 
constituent monomers. The radical poiymerizable group-containing dimethylpolysiloxane compound and the 
hydroxy! group-containing radical poiymerizable monomer used herein are the same as the compounds (A) and 
(F), respectively, used in the foregoing Synthesis Method (1). 

As examples of radical poiymerizable monomers which can be copolymerized with the compounds (A) and 
(F) and used in the above-described copolymerization, mention may be made of various derivatives of (meth- 
)acrylic acid etc., as previously exemplified. 

Usable methods of copolymerization include those described with respect to Synthesis Method (1). 

The ring-opening graft copolymerization between a lactone, such as e-caprolactone, and the silicone type 
graft copolymers obtained in the foregoing copolymerization can be effected in an atmosphere of nitrogen at 
a temperature of from 100°C to 200°C using an organometailic compound or the like as a catalyst An approp- 
riate reaction time therein is from 2 to 10 hours. As examples of solvents preferably used therein, mention may 
be made of aromatic hydrocarbons such as toluene and xylene; aliphatic hydrocarbons such as n-octane and 
n-decane; and ketones such as methyl isobutyl ketone and cyclohexanone. 

Examples of the above-described organometailic compounds include dibutyltin dioctoate, dibutyltin dilaur- 
ate, tetrapropyl tltanate and tetrabutyl titanate. 

By utilizing either of the foregoing Synthesis Methods (1) and (2), a graft copolymer comprising the con- 
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stitutent units of the foregoing formulae (a) and (b) can be obtained directly. 

Although suitable fractions of the constftutent units (a) and (b) in the graft copolymer of this invention cannot 
be given definitely because they depend on the particular kinds of units employed and those of the other radical 
polymerizable monomers, it can be generally said that a suitable proportion of the constituent unit (a) is from 
5 5 to 80 wt%. preferably 10 to 60 wt%, and that of the constituent unit (b) from 2 to 50 wt%, preferably from 5 
to30wt%. 

If the constituent unit (a) is contained in an amount of less than 5wt%, the water repellency, stain resistance 
mold releasability and lubricity of the formed coat are insufficient, whereas if its amount is increased beyond 
80 wt% the film forming ability is lowered. On the other hand, when the constituent unit (b) is contained in an 
10 amount of less than 2 wt% the flexibility of the form ed coat is insufficient, whereas when its amount is increased 
beyond 50 wt% the hardness and the appearance of the formed coat are unsatisfactory. 

Next, coating compositions containing as a main component the graft copolymer of this invention will be 
described in detail. 

In addition to the above-described graft copolymers, it is possible for the coating composition of this inven- 
ts tion to contain an arbitrary combination of various additives including solvents, cross-linking agents, other 
resins, fillers and so on. 

Solvents are used for the purposes of viscosity adjustment of the composition thickness adjustment of the 
coat, and so on. Their choice is not particularly restricted as far as they are compatible with the graft copolymers 
of this invention. Examples of solvents which can be used for the above-described purposes include aromatic 
20 hydrocarbons such as benzene, toluene and xylene, aliphatic hydrocarbons such as n-hexane, n-octane and 
n-decane; chlorinated compounds such as methylene chloride, chloroform and carbon tetrachloride; ketones 
such as methyl ethyl ketone, methyl isobutyl ketone and cyclohexanone; esters such as ethyl acetate and butyl 
acetate; dioxane; and dimethylformamide. These solvents can be used alone or as a mixture of two or more 
thereof. 

25 The graft copolymers of this invention can be converted into an ardinary-temperature drying type coating 
material of high quality simply by dissolving them in the above-cited solvents. Also, it is feasible to convert the 
above-cited coating materials to ordinary-temperature ceurable coating materials which can provide a coat 
excellent in solvent resistance by further compounding with a polyfunctional isocyanate compound as a cross- 
linking agent 

30 Polyfunctional isocyanate compounds used as crosslinking agents in the foregoing case have no particular 

limitation, provided that they have two or more of functional groups. Specific examples thereof include 
diisocyanates such as tolytenediisocyanate (TDI), diphenylmethanediisocyanate (MDI), tolidine-diisocyanate 
(TODI)., naphthalenediisocyanate (NDI), hexamethylene-, diisocyanate (HDI), isophorone-diisocyanate (IPDI) 
and xylylenediisocyanate (XDJ) and polyisocyanates such as trimetbylolpropane {TMP), modified TDI, iso- 

35 cyanurate combined TDI, TMP modified HDI, isocyanurate combined HDI, biuret combined HDI, TMP modified 
IPDI and isocyanurate combined IPDI. 

Such isocyanate compounds as cited above are preferably compounded in a proportion of 0.5 to 2.0 equi- 
valents, particularly 0.8 to 1.5 equivalents, to one equivalent of hydroxyl group in the graft copolymer of this 
invention. In this case also, it is possible to accelerate the curing of the coat by addition of a trace amount of 

40 organotin compound, e.g., dibutyltin dioctoate or dibutyltin dilaurate as cross-linkage accelerator. 

The coating composition of this invention, although containing the graft copolymer of this invention as its 
major component, may be compounded with other organic resins, e.g., acrylic resins, polyester resins, epoxy 
resins or alkyd resins if desired. 

In addition, an inorganic filler such as silica, alumina, glass powder, clay, talc, calcium carbonate, mica 

45 powder, titanium dioxide, wollastonite or magnesium oxide may be added for the purpose of improving the 
strength of the coat. Further, other additives, e.g., an antioxidant, an ageing inhibitor, an antistatic agent or a 
coloring agent may be incorporated. 

When the graft copolymer of this invention is incorporated as major component with a coating composition, 
the organopolysiloxane branch component is concentrated at the coat surface to provide its particular charao 

so teristics, namely weather resistance, water repellency, stain resistance, mold releasability and lubricity, and 
the polylactone branch component remains inside the coat to enhance its flexibility. Consequently, the formed 
coat acquires excellent characteristics which has so far not been realized. 



55 



EXAMPLES 

This invention will now be illustrated in more detail by reference to the following Examples. However, the 
invention should not be construed as being limited to these Examples. 

Additionally, the term "hydroxyl equivalent" used in the following Examples describes the numerical value 
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calculated from the hydroxyl value of J!S (Japan Industrial Standard) K0070 described below. 
Determination of Hydoxyi Value (JIS K0070): 

An acetylating agent consisting of acetic anhydride and pyridine was added to a sample, and then heated 
to acetyiate the hydroxyl groups in the sample. Thereafter, excess acetic anhydride was decomposed to acetic 
acid by addition of water, and the resulting acetic acid was subjected to neutralization titration with a 0.5 N 
ethanol solution of potassium hydroxide. 

Hydroxyl Value (mg K0H/g)= ( a ~ t } * f * 26 » 05 + D 

s 



a : a volome(ml) of 0.5 N ethanol solution of potassium hydroxide used in a blank test 
p : a volume (ml) of 0.5 N ethanol solution of potassium hydroxide used in this test 
f : a factor of the 0.5 N potassium hydroxide used. 
15 S : the sample examined (g). 

D : acid value. 

Hydroxyl Equivalent (g/raoi)= 

20 

Molecular weight of KOH x 1 t 000 >00 



. Hydroxy Value * - soli* concentration 

EXAMPLE 1 



35 parts by weight (abbreviated as pts. wt.) of the compound represented by the following chemical formula 
30 (A-l) (as the radical copolymerizable group-containing dimethylpolysOoxane compound of the foregoing general 
formula (A)), 5 pts. wt. of the compound represented by the following chemical formula (D-1) (as the radical 
polymerizable group-containing polycaprolactone compound of the foregoing general formula (D)) f 50 pts.wt 
of methylmethacryiate, 10 pts.wt of hydroxylethyimethacryiate, 150 pts.wt. of toluene and 2 pts. wt of azobi- 
sisobutyronitril e were placed in a glass reactor, and heated at a temperature of 90-95 °C for 5 hours with stirring 
35 in a stream of nitrogen gas to effect the copolymerization reaction. Thus; a viscous solution having a solids 
concentration of 40 wt% was obtained. 
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The hydroxyl equivalent of this solution on a solids basis was 1,150 (g/mol). 

The produced copolymer was precipitated from this solution by adding excess methyl alcohol, followed by 
washing. These procedures were repeated three times. Then, it was subjected to vacuum drying at 100 °C 
under a pressure of 10 mmHg. Thus, the intended copolymer was obtained as a white solid. This copolymer 
was identified as a dimethylpolysiloxane- and polycaprolactone-grafted copolymer from the results of IR spec- 
trum analysis (See the accompanying drawings) and 'H-NMR spectrum analysis. 

In addition a weight average molecular weight of this copolymer determined by GPC was about 28,000, 
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converted to a polystyrene basis. 

EXAMPLES 2 TO 8 AND COMPARATIVE EXAMPLES 1 TO 2 

Graft copolymers were produced in the same manner as in Example 1, except that the ingredients used 
in Example 1, that is, the radical polymerizable group-containing dimethylpolysiloxane compound, the radical 
polymerizable group-containing polycaprolactone compound, the radical polymerizable monomers and the sol- 
vent, were changed in kind and amount from those used in Example 1 to those shown in Table 1 . The hydroxy! 
equivalent and the weight average molecular weight of the solids component at the conclusion of the reaction 
were determined by the same method- as used in Example 1. These data are also set forth in Table 1. 
Additionally, R\ R* m and n in Table 1 are the symbols used in the foregoing general formula (A), and R 3 f R* 
and P are the symbols used in the foregoing general formula (D). Moreover, MMA, BMA, 2HEA, HEMA and 
PHMA represent methyl methacrylate, butyl methacrylate, 2-ethylhexy! acrylate, hydroxyethyl methacrylate 
and perfluorooctylethyl methacrylate, respectively. 
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EXAMPLE 9 

A copolymerization reaction was carried out under the same condition as in Example 1 using 30 pts. wL 
of the same radical polymerizable group-containing dimethyipoiysiioxane compound as in Example 1, 1 pt.wt. 
5 of hydroxyethyl methacrylate, 50 pts.wt of methyl methacrylate, 10 pts.wt of butyl methacrylate, 150 pts. wt 
of xylene and 2 pts. wt of azobisisobutyronitrile, and thereby was obtained a viscous solution containing asolid 
component in a concentration of 38 wt %. 

To the thus obtained graft copolymer solution, 9 pts. wt of e-caprolactone and 0.025 pt wt of tetrabuty! 
titanate were added, and heated to a temperature of 140-1 45 °C for 5 hours in a stream of nitrogen gas to effect 
10 the reaction. 

Thus, a viscous solution having a solids concentration of 40 wt % was obtained. A hydroxy! equivalent of 
this solution was 13,000 (g/mol) on a solids basis. A white solid copolymer was taken out of this solution by 
performing the same operations as in Example 1, and identified as a dimethylpolystloxane- and polycaprolac- 
tone-grafted copolymer from the IR absorption spectrum analysis and the 1 H-NMR spectrum analysis. 
15 In addition, a weight average molecular weight of the obtained copolymer determined by GPC was about 

31,000, converted to a polystyrene basis. 

EXMAPUES 10 TO 13 

20 Graft copolymers were produced in the same manner as in Example 9, except that the radical polymerizable 

group-containing dimethyipoiysiioxane compound, the hydroxy! group-containing radical polymerizable mono- 
mer, other copolymerizable monomers and solvents were changed in kind and amount from those in Example 
9 to those shown in Table 2, respectively, and the amount of e-caprolactone was changed to those shown in 
Table 1. Data concerning hydroxyl equivalents of the obtained solutions on a solids basis, and weight average 

25 molecular weight of the produced copolymers are shown in Table 2 together with those obtained in Example 
9. Additionally, HEA in Table 2 refers to hydroxyiethyl acrylate, and other symbols have the same meanings 
as in Table 1 , respectively. 
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EXAMPLE 14 

The graft copolymer solution obtained in Example 1 was diluted with a methyl ethyl ketone-ethyl acetate 
(1/1 by weight) mixture so that the resulting solids concentration became 20%, coated on an AI plate using a 
spinner, and air-dried for 24 hours at room temperature to form a transparent coat having a thickness of 20 
nm. The thus formed coat was examined for appearance, contact angle of water, kinetic friction coefficient, 
adhesion, weather resistance, flexibility and solvent resistance. The results obtained are shown In Table 3. 
Appearance: whether the coatwas sticky or not to the touch was observed. A sticky coat is indicated by a cross, 
while a non-sticky coat is indicated by a circle. 

Contact angle of water was measured with a CA-A contact Angle Meter CA-A made by Kyowa Kagaku. 
The kinetic friction coefficient was measured with a kinetic friction coefficient meter (made by Kyowa Kagaku) 
under the following conditions; 

rubbing element, SUS Ball; load, 50 g; rubbing speed, 20 cm/min. 

Adhesion: the coat was cut crosswise at intervals of 1 mm to make 1 00 square pieces. An adhesive tape was 
applied next to a load was imposed thereon; the tape was then peeled away therefrom. The number of the 
remaining squares was then counted. 

Weather resistance: The luster rentention rate after 1,00 hours' exposure in a sunshine weather meter was 
measured. 

A circle indicates that the coat had a luster retention rate of 90% or above, while a cross indicates that the 
coat had a luster rentention rate less than 90%. 

Flexibility: bending test was carried out using a mandrel 3 mm in diameter under the condition of 20°C- 65% 
RH. A circle indicates that neither cleavage nor peeling was caused, while a cross indicates that there were 
some deavages and peelings. 
Solvent resistance: the coatwas soaked in toluene. 

After 1-hour lapse, it was taken out of the toluene and its appearance was observed. 

A circle indicates that no change was observed, while a cross indicates that dissolution occurred. 
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EXAMPLES 15 TO 26 

The same operations as in Example 14 were performed, except that each of the graft copolymer solutions 
obtained in Examples 2 to 13 were used in the place of the graft copolymer solution obtained in Example 1, 
and the properties of each coatformed were evaluated in the same ways as adopted in Example 14. The revolts 
obtained are shown in Table 3. 

COMPARATIVE EXAMPLES 3 AND 4 

Each of the formed coats was examined for properties by performing the same operations as In Example 
14 ( except that each of the graft copolymer solutions obtained in Comparative Examples 1 and 2 were used in 
the place of the graft copolymer solution obtained in Example 1. The results shown in Table 3 were obtained. 

EXAMPLE 27 

The graft copolymer solution obtained in Example 1 was diluted with amethyl ethyl ketone-ethyl acetate 
(1/1 by weight) mixture so that the resulting solids concentration became 20%. A 100 pts. wt portion of this 
diluted solution was further mixed with 4.1 pts. wt of isocyanurate combined HOI and 0.05 pt wL of dibutyitin 
dioctate, coated on an AI plate using a spinner, and air-dried for 3 days at room temperature to form a trans- 
parent coat having a thickness of 20 urn. The thus formed coat was examined for properties in the same ways 
as in Example 14, and the results shown in Table 3 were obtained. 

EXAMPLE 28 

A coat was formed in the-same manner as in Example 14, except that the graft copolymer solution prepared 
in Example 2 was used instead of the graft copolymer solution prepared in Example 1 and the content of iso- 
cyanurate combined HDI was changed to 0.4 ptwt The thus formed coat was examined for properties, and 
the results shown in Table 3 were obtained. 

The data set forth in Table 3 have demonstrated that the covering compositions containing the graft 
copolymers of this invention as their major component are excellent in water repellency, lubricity, weather resi- 
stance, flexibility and so on. 

Moreover, it has been substantiated that compounding with a cross-linking agent can impart excellent sol- 
vent-resistance to the coats formed utilising the graft copolymer of this invention. 



Claims 

1. A graft copolymer characterized in that it contains a vinyl polymer as a trunk polymer, and both 
organopolysiloxane and polylactone as branch polymers. 

2. A graft copolymer as claimed in Claim 1 , wherein said trunk polymer contains constituent units derived from 
at least one monomer selected from (meth-)acryiic acid or derivatives thereof, styrene or derivatives 
thereof, fumaric acid or derivatives thereof, maleic acid or derivatives thereof, radical polymerizable silicone 
compounds, acrylonitrile, vinyl pyrrolodone, vinylacetate and vinyl alkyl ethers. 

3. A graft copolymer as claimed in Claim 2, in which said (meth-)acrylic acid derivatives are alkyl esters, acid 
amides or fluoroesters of (meth-)acrylic acid. 

4. A graft copolymer claimed in Claim 1, 2 or 3, in which constituent units of said branch polymers are rep- 
resented by the following general formulae (a) and (b), respectively: 
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(a) 



10 wherein R 1 represents a hydrogen atom or a methyl group; R 2 represents a divalent hydrocarbon residue 

containing 1 to 1 1 carbon atoms, whose carbon chain may be interrupted by an oxygen atom; m represents 
0, 1 or 2, and n represents the average degree of polymerization and is from 0 to 200; 
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(b) 



wherein R 3 represents a hydrogen atom or a methyl group; R 4 represents a divalent hydrocarbon residue 
25 containing 2 to 4 carbon atoms and e represents the average degree of polymerization and is from 3 to 

20. 
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5. A graft copolymer as claimed in any preceding claim in which the proportion of said constituent unit (a) is 
from 1 0 to 60 wt%, and that of said constituent unit (b) is from 5 to 30 wt%. 

6. A method of producing a graft copolymer as claimed in Claim 1 , comprising subjecting a radical polymeri- 
zable group-containing dimethylpolysOoxane compound, a radical polymerizable group-containing 
polycaprolactone compound and radical polymerizable monomer(s) capable of copolymerizing with said 
compounds to a copolymerization reaction. 

7. A method as claimed in Claim 6, wherein said radical polymerizable group-containing dimethyl polysiloxane 
compound is represented by the following general formula: 
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(A) 



wherein R 1 , R 2 t m and n are as defined with respect to the constituent unit (a) in Claim 4; and said radical 
copolymerizable group-containing polycaprcHactone compound is represented by the following general 
so formula: 
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(D) 



wherein R 3 , R 4 and 1 are defined with respect to constituent unit (b) in Claim 4. 

8. A method as claimed in Claim 6 or 7, wherein said copolymerization reaction is carried out using a solution 
polymerization method. 

9. A method of producing a graft copolymer as claimed in Claim 1 , comprising subjecting a lactone to a ring- 
opening graft polymerization reaction with a silicone-grafted polymer obtained by copolymerizing a radical 
polymerizable group-containing dimethyl polysiloxane compound, a hydroxy group-containing radical 
polymerizabie monomer, and radical polymerizable monomers capable of copolymerizing therewith. 

10. A method as claimed in Claim 9, wherein said radical polymerizable group-containing dimethylpolysiloxane 
compound is represented by the general formula (A) as set forth and defined in Claim 7 and said hydroxy 
group-containing radical polymerizable monomer is represented by the following general formula (F) 



wherein R 3 and R 4 are as defined in Claim 3. 

11. A method as claimed in Claim 9 or 10, wherein the ring-opening graft polymerization reaction between said 
silicone-grafted copolymer and a lactone is carried out using an organometallic oxide as a catalyst in a 
stream of nitrogen at a temperature of from 100 to 2O0°C. 

12. A method as claimed in any one of Claims 6 to 11, wherein said radical polymerizable copolymerizable 
monomers include at least one monomer selected from (meth-) acrylic acid or derivatives thereof, styrene 
or derivatives thereof, fumaric acid or derivatives thereof, maleic acid or derivatives thereof, radical 
polymerizable silicone compounds, acrylonhrile, vinylpyrrolidone, vinyl acetate and vinyl alkyl ethers. 

13. A coating composition which contains as a main component, a graft copolymer as claimed in any one of 
Claims 1 to 5 or which is produced by a process as claimed in any of Claims 6 to 12. 
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